In a detailed example, the paper shows how the framework has been applied to the identification of benefits in a longitudinal case study of four organizations.
Enterprise systems (ES) are large-scale organizational systems built around packaged enterprise system software. Enterprise system software (ESS) • is a set of packaged application software modules with an integrated architecture, which can be used by organizations as their primary engine for integrating data, processes and information technology, in real time, across internal and external value chains;
• contains deep knowledge of business practices accumulated from vendor implementations in a wide range of client organizations;
• is a generic 'semi-finished' product with tables and parameters that user organizations and their implementation partners must configure, customize and integrate with other computerbased information systems to meet their business needs.
ESS includes enterprise resource planning (ERP), customer relationship management (CRM), supply chain management (SCM), product life cycle management (PLM) and eProcurement software. The focus of this paper is on ERP, the most important class of ESS. ERP software integrates management information and processes, such as financial, manufacturing, distribution and human resources, for the purpose of enabling enterprise-wide management of resources (Davenport, 1998; Deloitte Consulting, 1998; Klaus et al ., 2000) . Configuration and customization of any type of ESS to fit the needs of the client organization is a major task that involves business and IT managers, users and implementation partners working together to understand the capabilities of the software and to define and implement new operational and managerial processes.
According to Markus & Tanis (2000) , 'the key questions about enterprise systems from the perspective of an adopting organization's executive leadership are questions about success. For example: Will our investment pay off? Did our investment pay off?'. It is these questions about success that motivate this paper. To be precise, this study focuses on the benefits that organizations gain from their use of enterprise systems in the years after implementation. Research into IT evaluation has shown that, although costs are hard to quantify in postimplementation audits, benefits are harder to identify and quantify (Hochstrasser & Griffiths, 1991; Willcocks Y & Lester 1999 Seddon et al ., 2002) . For that reason, this paper focuses on post-implementation benefits from enterprise systems.
According to Davenport (2000) , Deloitte Consulting (1998) , Markus & Tanis (2000) and Ross & Vitale (2000) , business benefits from ES use are multidimensional, ranging from operational improvements through decision-making enhancement to support for strategic goals. , Wilderman (1999) , Holland et al . (1999) , Cooke & Peterson (1998) , Scalea et al . (1997) , Campbell (1998) , Gartner Group (1999) and Jacobs (1998) also mention ES benefits in these areas, including both tangible and intangible benefits. However, the ES benefits discussed in the above studies tend to be either snapshots taken at one moment in the life of an ES or very high-altitude pictures of ES benefits. None of them offers the comprehensive view of long-term benefits needed if sound evaluations of investments in enterprise systems are to be made. Given that organizations around the world have spent hundreds of billions of dollars on ES, the question addressed in this paper is: what types of benefits can organizations achieve from their ES, and when are these benefits realized? To answer this question, a com-prehensive framework is presented that lists and classifies the wide range of benefits that many different organizations have been able to achieve from the use of ES. This paper is largely devoted to an explanation of how the benefits framework was developed. Towards the end of the paper, a simple graphic technique for summarizing perceived net benefit flows (PNBFs) in the years after ES implementation is also presented. To illustrate the usefulness of both the framework and the PNBF graphs, the paper concludes by showing how benefits from ERP use were assessed in four longitudinal case study organizations over three years. The framework and PNBF graphs can be used as both a checklist and communication tool for consensus building in within-firm discussions about benefit realization and an assessment instrument for managing benefit realization issues. Seddon et al . (1999) recommended that, before seeking to evaluate an IT investment, it is necessary to have clear answers to each of Cameron & Whetten's (1983) seven questions on organizational effectiveness measurement. These questions are shown in the left-hand column of Table 1 . Answers to their questions, as they apply to this study, are shown on the right.
D E F I N I N G C R I T E R I A F O R T H E A S S E S S M E N T O F E N T E R P R I S E S Y S T E M S
To answer the first question 'From whose perspective is effectiveness being judged?', this paper seeks to develop an ES benefits classification that considers benefits from the point of view of what it calls 'business managers'. Business mangers are the middle-level managers responsible for what Anthony (1965) described as 'management control' and 'tactical planning'. Combining detailed knowledge of operational issues with a thorough understanding of strategic goals, they manage the links between business strategy and business operations. Business managers are responsible for proposing feasible business plans and implementing business strategies. In evaluating the benefits of ES, the decision to focus on business managers' interests, rather than on those of the chief executive officer or operational managers, was deliberate. At the top of Anthony's (1965) three-level planning and control systems pyramid, strategic planners (senior business executives and boardroom decision makers) tend to focus on the financial performance of their IT investments. The difficulty with evaluating investments in ES at this very senior level (Singleton et al ., 1988; Sircar et al ., 2000) is one of causality: one cannot be sure that investments in IT are the cause of observed changes in sales, corporate profitability or market share.
At the bottom of Anthony's (1965) pyramid, operational managers (e.g. foremen in a factory) are more likely to be interested in system attributes such as information quality (are the data accurate, timely, etc.?) and ease of use. If evaluation of ES were conducted at this level, instruments such as those from Doll & Torkzadeh (1988) and Davis (1989) could be distributed to a sample of employees to gauge their satisfaction with the parts of the ES that they interacted with. The problem with evaluating an ES at this level is that such perceptions of success are based on the needs and interests of those individuals, whose perceptions may take little account of organizational goals such as cost saving, improved productivity and improved customer service. Yet, achievement of these organizational goals is often the key to realizing benefits from investment in ES.
Because the views of strategic managers are too broad to identify causal links between ES investment and benefit realization, and those of operational managers are too narrow to consider all relevant organizational goals, this paper argues that the most appropriate management level for the evaluation of ES is that of the business manager (the middle level of Anthony's pyramid). Business managers have a comprehensive understanding of both the capabilities of ES and the business plans for system use. It is therefore these business managers whom we address in developing our framework of benefits from ES. Cameron & Whetten's (1983) questions 2 and 3 ask about the domain of activity and the level of analysis evaluation. Our answers (see Table 1 ) are that the domain of activity is the organization's ES, and the proposed level of analysis is at both the organizational and the functional level. Analysis at both these levels is necessary because some benefits, such as strategic benefits, may be best assessed at the organizational level, and others, such as operational benefits, are best assessed in functional areas. For example, the financial module of an ES may be implemented and used quite differently from the firm's logistics module. Because the nature of the benefits for each function may be quite different, they need to be evaluated as distinct modules.
The answer to question 4 is that the purpose of the evaluation is mainly to help business managers to plan, manage and improve ES use. Our goal is to develop a benefits framework that will assist in the identification of the various types of benefit, including efficiency, effectiveness and the social aspects of information systems (Mirani & Lederer, 1998; Smithson & Hirschheim, 1998) . The answer to question 5 is that the time frame for evaluation is the years after the system goes live. In answer to question 6, we envisage that both objective (including financial) and perceptual data will be used for assessing benefits. The problem with restricting analysis to, for example, financial measures such as return on investment (ROI), is that many of the benefits of ES use are hard to quantify because of their intangibility. For this reason, we believe that perceptual data must also be included in the evaluation.
Finally, in answer to question 7, 'Against which referent is effectiveness to be judged?', three valid answers are proposed. If the task force were to compare the performance of the ES a year after implementation, with the business case for the investment, they would be using the 'stated goals of the organization' as the referent. The two other referents that may be useful in some cases are 'some other organization' (which is called benchmarking in IT parlance) and 'some ideal level of performance'. Markus & Tanis (2000) recommended the use of the latter referent (some ideal level of performance) when they say:
'To accommodate the multidimensionality and relativity of enterprise systems success from the adopting organisation's perspective, we define a standard of 'optimal success'. Optimal success refers to the best outcomes the organisation could possibly achieve with enterprise systems, given its business situation, measured against a portfolio of project, early operational, and longer-term business results metrics.'
All three possible referents could be valuable for evaluating benefits from ES.
M E T H O D O L O G Y F O R B U I L D I N G T H E B E N E F I T S F R A M E W O R K
The four-stage process used to build the benefits framework presented in this paper was as follows:
1 Search the popular press and vendor websites to gain a general understanding of features offered by ES, reasons why organizations adopt ES, problems caused by ES and benefits gained from ES. 2 Review the academic literature on IT evaluation and success, identify benefit dimensions relevant to ES use and propose an ES benefit framework. 3 Use the proposed framework to analyse, in detail, data from web-published vendor success stories on ES. This included making direct contact with managers in about 15% of case study organizations to verify the 'facts' published by the vendor. Steps 3.2, 3.3 and 3.4 of the six-step process for web case analysis are illustrated below with a detailed example of the analysis of one success story from one vendor website (Exhibit 1). 4 Produce a consolidated list of ES benefits for use as a checklist in planned future case study interviews.
With respect to stage 3, at the time of this study, the ERP vendors had begun to realize the power of the World Wide Web for disseminating information about their products. We realized that the success stories published by the vendors on their websites represented a rich source of carefully collected, accessible, up-to-date information about ERP benefits that had not been available hitherto for research into information systems. Vendor web cases share characteristics, in that they:
• present a detailed picture of ES investment, including details of business environment, background, objectives, competitive strategy, IS support, ES investment decisions, system implementation and benefits realized;
• include traceable evidence such as the names of organizations and project sponsors, so that follow-up verification is possible;
• are reported from a business users' points of view.
The risks in using vendor-published stories were that vendors would be presenting their products in the most favourable light; they would be unlikely to discuss failures; and they might overstate successes and anticipate benefits that had not actually been achieved. On the other hand, vendors would have had to gain approval from client organizations to publish stories about them and, also, clients could be contacted directly to confirm details of the claimed benefits. On balance, it seemed that, provided the above limitations were recognized and compensated for, web-published vendor success stories represented a new and valuable source of information about benefits from ERP systems.
D E V E L O P I N G T H E F R A M E W O R K F O R C L A S S I F Y I N G B E N E F I T S F R O M E N T E R P R I S E S Y S T E M S
Results from the above four-stage process are now discussed in detail.
Stage 1: Understand the features offered by ES
By the end of this stage, a broad picture of ERP systems had begun to emerge. Most of this understanding is summarized in the introduction to this paper.
Stage 2: Review and consolidate existing IT benefit frameworks and propose an ES benefit framework
The benefits framework resulting from this stage is shown in Table 2 . The following discussion focuses on the five main benefit dimensions in the left-hand column of the table. The first three categories are based on Anthony's (1965) earlier cited classic work on planning and control systems. Many IS benefit analyses and frameworks have been organized around Anthony's trinity of operational, managerial and strategic levels of management. For example,
• Weill (1990) evaluated the pay-off from three types of IS investment, i.e. in transactional, informational and strategic systems, in the US valve industry. He found that the greatest benefits came from investment in transactional level IT.
• Gorry & Scott Morton (1971) and others (Ginzberg & Reitman, 1982; Keen & Scott Morton, 1982; Money et al ., 1988; Rockart & DeLong, 1988; Le Blanc & Kozar, 1990; Silver, 1990; Demmel & Askin, 1992 ) reported significant benefits from using IT for managerial decision support.
• Porter & Millar (1985) and others (McFarlan, 1984; Rackoff et al ., 1985; Wiseman, 1985; Fredericks & Venkatraman, 1988; Clemons, 1991; Cronin & Davenport, 1991; Pine, 1993; Venkatraman et al ., 1993 ) noted significant benefits from the use of IT in pursuing strategic goals.
• Mirani & Lederer (1998) adapted Anthony's framework to build an instrument for assessing the organizational benefits of IS projects.
• Hicks (1997) , Reynolds (1992) and Schultheis & Sumner (1989) also used Anthony's categories in classifying IT benefits as operational, tactical and strategic. The categories were also used as frameworks for analysing the benefits of general and enterprise-wide information systems (Wysocki & DeMichiell, 1997; ).
• Willcocks (1994) and Graeser et al . (1998) adapted Kaplan & Norton's (1996) balanced scorecard approach in assessing IS investment in financial, project, process, customer, learning and technical aspects, and measured organizational performance along Anthony's three levels of business practice.
In short, there are very strong precedents in the IS literature for attempting to classify the benefits of ES in terms of operational, managerial and strategic dimensions.
The last two categories of benefit in Table 2 are 'IT infrastructure benefits' and 'organizational benefits'. Both of these benefit types have also been mentioned in a large number of pre- vious studies. The benefit types are discussed in detail below in the examination of the subdimensions of each of the five main benefit dimensions.
Operational benefits (dimension 1).
Operational activities process day-to-day activities that involve acquiring and consuming resources. The activities are usually repeated periodically, such as daily, weekly and monthly. Information technology has a long history of use in cutting costs and raising output by automating basic, repetitive operations. As mentioned above, there is evidence that investment in information technology to streamline processes and automate transactions provides business benefits by speeding up processes, substituting labour and increasing operation volumes (Morrison & Berndt, 1990; Weill, 1990; Blackburn, 1991; Smith, 1991; Brynjolfsson & Hitt, 1993 Lichtenberg, 1995; Weill & Broadbent, 1998) . As ES automate business processes and enable process changes, they would be expected to offer benefits in terms of cost reduction, cycle time reduction, productivity improvement, quality improvement and improved customer service. These five types of benefit are listed as points 1.1-1.5 in Table 2 .
Managerial benefits (dimension 2).
Business management activities involve allocation and control of the firm's resources, monitoring of operations and supporting of business strategic decisions. These activities usually rely on summarized information or exception reports. As mentioned earlier, Zani (1970) , Gorry & Scott Morton (1971) , Ginzberg & Reitman (1982) , Keen & Scott Morton (1982) and Rockart & DeLong (1988) all focused on the managerial benefits to business managers of information systems. In this paper, we argue that ES, with their centralized databases and built-in data analysis capabilities, are ideally placed to provide decision and planning benefits to management. As shown in points 2.1-2.3 in Table 2 , real-time enterprise information may help an organization to achieve better resource management, improved decision making and planning and improved performance in different operating divisions of the organization. Strategic benefits (dimension 3). The attainment of sustained IT-based competitive advantage may be a process of building organizational infrastructure in order to enable innovative action strategies, as opposed to 'being first on the scene' (Kettinger et al ., 1994) . Strategic activities involve long-range planning regarding high-level decisions, such as business merging and acquisition, marketing competition, product planning, customer retention and capital sourcing. Porter & Millar (1985) defined three generic strategies in which IT could be used to contribute to achieving business competitive advantages: cost leadership, differentiation and focus. They also identified the strength that IT could build into the business value chain and market competition, as suggested by Tallon et al . (2000) and Sethi & King (1994) . Rackoff et al . (1985) expanded Porter's model to five strategic thrust areas, where the company could make major offensive or defensive moves. These five thrusts are differentiation, cost, innovation, growth and alliance. McFarlan (1984) and Earl (1989) argued that IT had matured to become an integral part of business conduct. Divisibility and expandability are opportunities for IT to maintain competitive advantages (Clemons & Weber, 1990) .
Integrated information systems present a new opportunity for achieving competitive differentiation by customizing products or services for individual users at a lower cost (Jaikumar, 1986; Ferdows & Skinner, 1987; Pine, 1993; Victor & Boynton, 1998) and by directly supporting tight links with customers (Clemons & McFarlan, 1986; Vitale, 1986; Malone & Yates, 1987) and all related business parties (Venkatraman, 1994) . Enterprise systems, with their large degree of business involvement and internal/external integration capabilities, have the potential to assist in achieving the following strategic benefits: business growth, alliance, innovation, cost, differentiation and external linkages (points 3.1-3.6 in Table 2 ). IT infrastructure benefits (dimension 4). IT infrastructure consists of sharable and reusable IT resources that provide a foundation for present and future business applications (Earl, 1989; McKay & Brockway, 1989; Keen, 1991; Niedman et al ., 1991; Davenport & Linder, 1994; Duncan, 1995) . Weill & Broadbent (1998) showed that infrastructure building is one of the fundamental management objectives in IT investment, and that a large proportion of most organizations' IT budget is devoted to expenditure on IT infrastructure.
Although ES may not be as clearly identifiable as IT infrastructure as are investments in telecommunications networks and mainframe computers, they nevertheless represent a significant investment of a firm's resources and create an application infrastructure within the business infrastructure. With their integrated and standard application architecture, ES provide an infrastructure that supports: (1) business flexibility for future changes; (2) reduced IT costs and marginal costs of business units' IT; and (3) increased capability for prompt and economic implementation of new applications. These benefits are summarized in points 4.1-4.3 in Table 2 . Organizational benefits (dimension 5). Organizational benefits arise when the use of an ES benefits an organization in terms of focus, cohesion, learning and execution of its chosen strategies. Peters & Waterman's (1982) observations of 43 successful US corporations suggest that IT is often used to help build integrated processes, improve employee communication, foster the development of a 'common vision' and user empowerment, support customer services and facilitate a flattening of organizational structure. IT can assist in organizational learning (Argyris, 1992) by virtue of the following: it is economical for generalizing from single to multiple settings; it is usable by others than its creators; it is informative about the general characteristics of the setting; and it can be validated by objective knowledge and objective processes that go beyond the information processing capacities of any given individual.
In addition, IT applications can play an active role in accelerating the evolution of the organizational context (Andreu & Ciborra, 1996) , resulting in a shift in organizational culture (Detert et al ., 2000) . As a standardized resource widely available through the organization, IT transforms resources into capability and eventually into core capabilities (Andreu & Ciborra, 1996) . IT tools, accumulated information and application knowledge are key factors that facilitate organizational learning behaviour (Garvin, 1993) .
IT organizational benefits were also identified by Farbey et al . (1993) when consolidating past research findings on IT benefits. Organizational benefits appear in employees' development of a shared vision for the future of the organization and in better communication between people, which in turn improves mutual understanding. Also, through the integrated decision-making process, consensus may readily be created for subsequent actions. The learning can alter the way in which employees perceive and think about the organization and its environment.
As summarized in points 5.1-5.4 in Table 2 , ES may be expected to produce organizational benefits such as improved working patterns, greater organizational learning, empowered workers, a greater sense of common vision across the organization and, possibly, an improvement (from the perspective of senior managers) in organizational culture.
Stage 3: Select, confirm and analyse web cases
The six-step process for case selection and review at this stage of our study is described in steps 3.1-3.6 of Table 3 . Criteria for case selection are presented in step 3.2. As summarized in Table 4 , 233 cases were selected using these criteria, from 470 cases reviewed.
In step 3.3, a total of 34 of the 233 firms were contacted via telephone, fax and email. The benefits were confirmed by business system project managers in 32 of these firms. In one firm, the relevant person to discuss the ES issues was unavailable because of frequent organizational restructuring. In the other, the claimed benefits appeared to have been overstated.
Results from step 3.4 show that the size of case organizations ranged from a consulting services firm with US$50 000 p.a. in revenue in the US to a $57 billion p.a. consumer products company in Europe. Project sizes ranged from 20 users of a PeopleSoft system in a US financial services firm to 4000 users of an Oracle system in a UK petroleum company. All ES were Assembled case benefits according to the dimensions in the framework in Table 2 . Benefits were selected and highlighted in the summary file only if a similar benefit had been achieved in more than two firms using products from different vendors. Three files organized according to the ES benefit framework were built: SAP benefits, PeopleSoft benefits and Oracle benefits.
implemented between 1995 and 1999. Implementation periods ranged from four months to three years. These cases were reported in their first or second year of ES system use. All cases provided details of business background, ES implementation and benefits from ES. A detailed example of steps 3.2-3.4 is presented in the next section. The final benefits framework was produced in step 3.7. This framework is included in full as Appendix 1.
Stage 4: Produce a consolidated ES benefit framework
In this final stage of benefit framework construction, the three detailed lists of benefits from step 3.6 were consolidated into one list and grouped into subcategories. The approach to grouping was similar to axial coding in grounded theory (Strauss & Corbin 1990) , although it was guided by the initial categories in Table 2 .
The result of stage 4 was that the ES benefit framework from Table 2 was expanded and enhanced with detailed descriptions. The five major benefit classes from Table 2 were unchanged, but the 21 subdimensions from Table 2 were expanded to 25.
• Under the heading 'strategic benefits', two subdimensions, '3.6 Enabling worldwide expansion' and '3.7 Enabling E-commerce', were added to expand and replace the previous '3.6 Build external linkages (customers and suppliers)'. 34% of ES users, across the three vendors, indicated 'enabling E-commerce in their business' as a major strategic benefit.
• Under the same 'strategic benefits' heading, one new subdimension, '3.8 Generating or sustaining competitiveness' was added for classifying the effects of ES on business competitiveness.
• Under the heading 'Organizational benefits', two new subdimensions were added, '5.5 Shifting work focus' and '5.6 Increased employee morale and satisfaction'. A number of firms mentioned that their ES had helped in shifting employee focus to core business functions in planning and managing and in serving customers. Moreover, satisfied employees with efficient support from ES created better morale in the workplace. This is considered to be a key driver for achieving excellent business outcomes (Kaplan & Norton, 1996) .
• In addition to the new subdimensions, 89 dot-point examples were added to provide more details of each benefit category.
The resulting detailed list of major benefit categories, subcategories and examples is shown in the summary of ES benefits in the Appendix. 
S A M P L E W E B C A S E A N D A N A L Y S I S
To illustrate steps 3.2, 3.3 and 3.4 of the process outlined in Table 3 , a mid-sized case was selected from the 233 cases. This case (see Exhibit 1) is from the PeopleSoft website. It contains an example of the least-mentioned benefit dimension: organizational impact (see box 4 below). From an information services standpoint, bringing together three large health care facilities was even more challenging because each had its own set of financial, payroll and human resource systems. 'We had a number of different vendor systems and we were trying to piece them together to act as one organization,' recalls Rogers. 'In this industry, we make very fast decisions. Our old systems just didn't have the flexibility to react to the market that quickly. ' Looking to consolidate its human resource and financial systems and gain functionality, Health First selected PeopleSoft in mid-1996. According to Rogers, PeopleSoft was chosen primarily because of its health care expertise. 'They understand the unique needs of our industry, and they build that knowledge into their products.' Improved resource management. During the 12-month implementation, Health First engaged CSC Pinnacle for project management and consulting support. After PeopleSoft was operational in PeopleSoft has also enabled Health First to track its 5000 employees across all its organizations. 'Salary is our biggest expense,' states Rogers. 'Before PeopleSoft, we had no way of managing or tracking our people as they moved around our 70 locations. For example, we had nurses working a couple of days a week in our home care department as well as in one of our hospitals. They would be on two different payrolls.' Faster decision making. With PeopleSoft, reports accountant Cindy Ward, the finance department can deliver more accurate and timely information in a fraction of the time that it October 1997, the most immediate productivity gain that the organization realized came in payroll processing, a task that had previously taken four days (processing 12 separate payrolls). With PeopleSoft Payroll, that time was reduced to four hours. took previously. 'We can now serve our customers 10 times better. The quantity and quality of the information is much improved, and the detail level that we can go down to is phenomenal.'
In addition, the department can now deliver accurate monthly cost allocations to each organization within Health First. Says Desmond Almarales, project manager, financial systems, 'We used to do it with spreadsheets, which was very cumbersome. With PeopleSoft, we can allocate our costs much faster. and we can change it on a dime.' Creating a corporate culture.
A healthy future.
Health First also plans to upgrade to PeopleSoft 7.5 to deliver self-service functionality to its employees through the Internet. 'We're strong believers in the cost effectiveness of delivering information and functionality to occasional users through the Web,' says Rogers. 'It will alleviate having to continually upgrade all of our PCs, which is a big expense.' Products. PeopleSoft General Ledger, Payables, Asset Management, Human Resources.
Step 3.2: Select cases
The Health First case, from Florida, USA, was selected because the ES system was used to manage major enterprise resources -inventory and human resources -for this 5000-employee group of medical service providers. This case was then copied to the PeopleSoft case file as case number P34. Now that they have PeopleSoft up and running throughout the organization, Health First will re-engineer some of their processes, incorporating workflow to gain additional productivity. 'That's where we're going to see the biggest benefit from our investment in PeopleSoft,' says Rogers. 'It's going to have a direct effect on our bottom line, and will ultimately help us deliver better care because we'll have information at our fingertips a lot faster than we've ever had before.' For Health First's directors, that means having the financial information necessary to make critical decisions. 'It's been a big benefit on the productivity side,' says Rogers. 'Our drill down capability has improved tremendously. We can zone in on a problem a lot more quickly than we did before. It's helped us evaluate the profitability of the business units.'
Beyond the improvements in productivity and information access, having PeopleSoft financial and human resources products throughout the enterprise has yielded another interesting advantage. Explains Rogers, 'Once you start using the same tools and the same reports, it goes a long way to establishing a corporate culture. It brings different parts of the organization together. They start to act as one, and work as a common unit.' 3 4
Step 3.3: Verify reliability
The vice-president and CIO (Rogers) was contacted by telephone and fax. A 30-minute telephone interview was conducted with the project manager, who was previously the director of finance but had chosen to transfer to the project team after the system had gone live two years previously. The benefits reported in the case were further confirmed by two business users in finance and human resources. Each sent a two-to three-page email replying to questions regarding the ES system benefits. As users in this organization gained experience with the system, the flexibility of the system to support business growth in a changeable environment was perceived as the key achievement of the ES in this 5000-employee business.
Step 3.4: Classify benefits Four benefit dimensions are noted in this case.
1 Operational benefit in payroll processing cycle time reduction: four days down to four hours (see box 1 in Exhibit 1). 2 Managerial benefit in resources management and decision making: the human resources management capability of the PeopleSoft package was used to track the movements of the 5000 employees across 70 locations and produce accurate salaries. Accurate, time-effective information delivered to managers improved the speed and quality of decision making and assisted with cost control (see box 2 in Exhibit 1). 3 IT infrastructure benefit in IT cost reduction and increased capability: perceived IT infrastructure benefits came from the confidence of being able to add new applications, conduct business changes, enable web services and save IT cost in PCs (see box 3 in Exhibit 1). 4 Organizational benefit in building a consistent vision across the organization: organizational consistency across the 70 units and three newly merged organizations was enhanced using the integrated system. The quote by the vice president in box 4 of Exhibit 1 suggests that this benefit was obtained as a result of use of the PeopleSoft system.
After
Step 3.4, the four quotes highlighted in Exhibit 1 were copied to benefit dimension files for later consolidation in steps 3.5 and 3.6 of the process described in Table 3 .
D I S C U S S I O N
Business benefits from the other 232 selected cases were analysed in the same way. As noted earlier, the resultant benefits framework after stage 4 is shown in Appendix 1. Table 5 summarizes the types of benefits. Six comments on the overall analysis are presented below.
Comment 1: Validity of the framework verified
Examples of each benefit dimension were found in cases from each ES vendor. Every business achieved benefits in at least two dimensions. Operational and infrastructure benefits were the most quoted benefits: 170 cases (73% of 233) claimed to have achieved operational benefits, and 194 cases (83%) claimed IT infrastructure benefits.
Comment 2: Measures and informants for each of the five ES benefit dimensions
As summarized in Table 6 , the case studies suggest that operational benefits such as cost, speed and error rates are measurable in many cases. Managerial benefits, although less tangible, are linked directly with information used at different decision-making levels and with different resources. The most useful information on both these dimensions was provided by Strategic benefits appear to flow from a broad range of activities in internal and external areas, and are described in terms of general competitiveness, product strategies and other strategic capabilities. The case studies suggest that the most accurate informants about these benefits are senior managers such as chief executive officers, as they have a clearer understanding of the competitive position of their organizations. On the other hand, senior IT managers appear to be the most reliable to ask about IT infrastructure benefits. They can speak with authority about IT-related benefits.
Finally, organizational benefits are mainly reflected in individual attitudes (e.g. employee morale) and interpersonal interactions. The best informed on organizational benefits were again business managers and process owners, as they had an encompassing view of how the adoption of ES had affected employee morale and the sense of purpose within individual parts of the organization.
Although the dimensions have been outlined separately, they nevertheless interact. Operational benefits may come with increased managerial effectiveness; strategic benefits rely on operational efficiency; and organizational benefits can be realized in parallel with managerial benefits.
Comment 3: More benefits likely after additional experience with the system
Of the 34 firms contacted, 32 mentioned more benefits in the same dimensions as in the webpublished cases or in areas not mentioned in the cases. This could be the result of organizational learning. Some of these benefits had become more apparent since the cases were written. More benefits were found especially in increased infrastructure capability to extend systems to new applications or support new strategies. One utility company in Australia was planning to establish a new business to provide ES-enabled shared services to external customers.
Comment 4: Contingency factors
Although it was not the objective of this study to analyse the influences of contingency factors, some preliminary comments can be made.
• Industry: there were no apparent differences in types of benefits across industries.
• Vendor: although products from the three ES vendors provided similar functions, there were some differences (perhaps resulting from the style of case writing, but also possibly more fundamental). First, SAP cases had an above average number of cases citing benefits in all five dimensions. Flexibility in supporting business changes was the most noted benefit for SAP users (89% of SAP users). Secondly, the PeopleSoft cases mentioned more strategic and organizational benefits than average (71% compared with 56% and 23% compared with 14% respectively). Thirdly, the Oracle cases mentioned more operational benefits than average (83% compared with 73%).
• Firm size: benefits gained by large and small organizations seemed to be similar. All gained benefits in the five dimensions, except that smaller organizations seemed to have more quantified evidence of benefits than larger companies. This is probably because smaller companies gained tangible benefits more quickly than larger organisations. However, the degree of benefits realized could not be compared because of lack of standard measurement across cases.
Comment 5: Criteria for selection of the chosen ES
Enterprise system product selection was based on the following factors (listed in order of frequency of citation): (1) business fit; (2) ease of implementation; (3) vendor services and support; (4) special industry or application capabilities; (5) product affordability; (6) compatibility with other systems.
Comment 6: Long expected system life for ES
Most organizations seem to expect a long-term return on the investment in their systems. In the cases studied, the expected life of the ES system ranges from 10 to 20 years. Other studies have reported much shorter life expectancies, e.g. 6 years (Gartner Group, 1998) . Expected longevity of ES is probably because they are implemented as a base for extension and expansion. In addition, regular vendor-supported system upgrades will keep the technology up to date.
A N A P P L I C A T I O N O F T H E E N T E R P R I S E S Y S T E M S B E N E F I T F R A M E W O R K
The framework presented in this paper was developed to help business managers assess the value of their Enterprise Systems (Shang 2001) . In this section, we show how the framework has been applied in case studies from four organizations. The four organizations were recently privatized utility companies in two states in Australia. Before 1994, all were parts of state government-owned electricity-and gas-producing organizations. After privatization, they found that they needed more sophisticated information systems, and all elected to implement ES. By 2000, all four organizations had been using their systems (three SAP and one PeopleSoft) for at least three years.
Up to 10 business managers were interviewed and tape-recorded in each organization. In each interview, the framework in Appendix 1 was used to guide managers in their assessment of past, current and future benefits from their ES. The framework served as a checklist for retrospective and prospective thinking, with the detailed sample benefits providing guidance as to the meaning of each benefit class. Although some benefit items (e.g. strategic benefits of building external linkages or e-commerce) were not relevant in some companies, they prompted business managers to ask 'If someone else has achieved this, why can't we?'. All interviewees agreed that the capabilities in the Appendix were achievable if they planned to pursue them. Executives in two companies requested copies of the framework for their own use. As one busi- ness executive commented: 'This framework gives us a chance to really think about the impacts of our ERP system'. After the interviews, differences between stakeholders' recollections were reconciled item-by-item to ensure that the overall picture was consistent. Based on the interviews, a summary table identifying business changes, benefits and problems over the three years of ES use was constructed for each case study organization. For example, Table 7 shows the summary table for one of the four case study organizations, Utility company A. The five benefit dimensions from our framework are shown in the five right-hand columns of Table 7 .
The framework described in this paper made it possible to track benefit development by asking managers to assess net benefit development over time in each of the five dimensions. Across the four case study sites, some common patterns of benefit realization were noted. These are summarized in Table 8 . Table 8 describe the early benefits achieved, problems encountered, explanations of the early and further benefits and comments about the pace of benefit realization in the four organizations.
Perceived net benefit graphs
The first row of Table 8 contains graphs that have proved to be particularly effective for communicating benefits to senior managers. We call them perceived net benefit flow (PNBF) graphs. They are an attempt to aggregate all the information in the remaining four rows of text in Table 8 into a single pictorial representation of net benefit flows. The horizontal axis in each PNBF graph shows years since ES implementation. There are three years in this example, because the case study organizations had been using their systems for this length of time. The vertical axis shows benefits year-by-year in each of the five benefit dimensions. They show benefits per period, not accumulated benefits, compared with perceived net benefits from the organization's previous system.
To make the meaning of the PNBF graphs clear, consider the following example. If a consequence of ES use was that three fewer staff were needed, and those staff savings continued in years two and three with no increase in workload, the operational benefits graph would be a horizontal line. However, if the work performed by the remaining staff also increased each year, for example the number of customer accounts managed increased with no staff increase, the benefits graph would rise in successive years. In the operational benefits example in Table 8 , cost reductions occurred in the financial systems area of the case study organizations in the first year, but there were problems in the work management area. Therefore, the operational benefits graph shows two lines (one dotted and one solid) in the first year. By year three, most problems had been solved, so the benefits curves are shown as merged.
L I M I T A T I O N O F T H E S T U D Y
The major limitation of this study is that the framework reported in Appendix 1 is derived from vendor web-site data classified by a single researcher (the first author). Second-hand data provided by ES vendors on their web sites may have been unreliable or misinterpreted. However, as the main objective of this study was to understand comprehensively the possible benefits of ES, and all the benefits summarized in the Appendix were experienced by a large number of organizations (see Table 5 ) and only reported if they were found in more than three cases from at least two different product vendors, the schedule of benefits seems likely to be useful in evaluating most ES. In addition, that 32 of the 34 organizations contacted directly confirmed the facts presented in the vendor success stories suggests that the information in the cases is sufficiently reliable for developing a benefits framework. Finally, in the course of over 30 in-depth case study interviews, it was not necessary to add any new categories to those in Appendix 1.
Conclusion
The objective of this study was to prepare a comprehensive list of ES benefits suitable for use by business managers seeking to assess the benefits of their ES. Instead of using some single subjective measure, such as 'Overall, are you satisfied with your enterprise system?', we have proposed a broad, and hopefully more objective, method for assessing the benefits of ES.
The benefit framework presented in Appendix 1 answers the research question: 'What business benefits can be achieved from the use of ES'? It establishes a base for future research and for use by managers responsible for the adoption and use of ES. It is not expected that all organizations will achieve benefits in all 25 subdimensions, or even in all five main dimensions. Rather, the framework provides a checklist of benefits that have been achieved in other organizations using ES.
The five-dimensional framework builds on the large body of previous research into IT benefits, which have been organized around the categories of operational efficiency and managerial and strategic effectiveness. In addition, it recognizes the value that IT infrastructure and organizational benefits can contribute to an organization. The framework contributes to IS knowledge about the various impacts of enterprise-wide packages on organizations. Results from the four case studies confirm that perceived net benefit flows (PNBFs) could be identified and graphed in each of the five dimensions on a year-by-year basis.
In addition to the longitudinal case studies reported above, practical uses of this framework include:
• As a tool for ES planning and management. In this role, the framework could be customized around an organization's goals and used to stimulate more effective communication within a business management team about their goals for the system.
• As a tool for benchmarking ES across different organizations.
• As a source of five distinct dimensions in a balanced scorecard approach to evaluating the effectiveness of an ES investment.
• As a technique for measuring the dependent variables in research studies seeking to assess the impact of factors that influence ES benefits; for example the influence of organizational characteristics or organizational learning on different benefit dimensions, or the impact of different implementation strategies on benefit achievement.
• As the basis for a postal survey of ES user organizations; for example to explore possible linkages between costs, benefits (as measured by our framework) and bottom-line profitability.
• As a starting point for future benefit studies of ES 'bolt-on' systems, such as customer relations management, supply chain management, e-procurement, e-marketplace and workflow management. 
